showed a major and several smaller peaks of diaphorase activity. In these preliminary studies the latter were not tested for possible ferredoxin-NADP+ reductase activity.
Fractions (10ml) containing the major peak of NADPH-diaphorase activity were pooled and further purified and concentrated by using small (1Ocm x 4.4cm) DEAEcellulose columns developed with 0.3 M-Tris/HCI containing 0.55 M-NaCI. The enzyme (10-20ml portions) was then subjected to gel filtration on a column (90cmx2.5cm) of Sephadex (3-150 equilibrated and developed with 0.05~-Tris/HC1 (Fig. lb) . Fractions (5ml) containing enzyme were pooled and dialysed for 24 h against o.O2~-Tris/HCl before being applied to a column (1Ocmx 2.5cm) of DEAE-cellulose equilibrated with 0.05~-Tris/HC1. The column was washed with 150ml of 0.05~-Tris/HCI, and then developed with a linear gradient of 250ml of 0.05~-Tris/HC1, and an equal volume of 0.05~-Tris/HCI containing 0.3~-NaC1 (Fig. lc) . The starting material was approx. 280g wet wt. Nostoc strain MAC. Preliminary stages were as described in the text. (a) Elution from the first DEAE-cellulose column by NaCl gradient; (6) chromatography on Sephadex G-150; (c) elution from the second DEAEcellulose column by NaCl gradient, after passage through a short DEAE-cellulose column; (d) elution from hydroxyapatite by phosphate gradient. -, Enzyme activity (pmol of dichlorophenol-indophenol reduced/min per ml; assayed by the method of Shin, 1971) ; ----, A280 (1 cm cell); 0, 0 , concn. of NaCl and phosphate respectively, determined by conductivity measurements calibrated against standard solutions.
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Fractions (5 ml) containing diaphorase activity were pooled and concentrated by ultrafiltration using Immersible Molecular Separators (Millipore Corp., Bedford, MA, U.S.A.) before dialysis against several changes of 1 ~M -N~H~P O~/ N~~H P O~, p H 7.0.
The preparation was finally applied t o a column (5cmx2.5cm) of hydroxyapatite (Bio-Gel H T ; Bio-Rad Laboratories, Richmond, CA, U.S.A.) equilibrated with ~~M -N~H , P O~/ N~~H P O~, pH7.0. The column was washed with 150ml of the same buffer and then developed with a linear gradient of 250ml of 1 ~M -N~H~P O~/ N~~H P O and an equal volume of 2 0 0 m~-N a H~P 0~/ N a~H P 0~, pH7.0 (Fig. Id) . Fractions (5ml) containing diaphorase activity were pooled and concentrated by ultrafiltration. The latter two chromatographic stages were both necessary to completely rid the preparation of contaminating phycobiliprotein. Overall purification was some 350-foId, and the specific activity of the final preparation in a standard assay (Shin, 1971 ) was 37,umol of dichlorophenol-indophenol reducedimin per mg of protein.
The enzyme was homogeneous as assessed by electrophoresis at pH8.2 on 7.5, 10 and 12.5 % polyacrylamide gels, the single heavily stained band revealed on staining with Coomassie Blue coinciding with the band of diaphorase activity evident on incubating gels in a medium containing 15Om~-Tris/HCI (pH7.4), 0 . 1 2 m~-N A D p H and 0.5 m~-3-(4,5-d~methylthiazol-2-yl)-2,5-diphenyltetrazolium bromide. The enzyme also had NADPH-cytochrome c reductase activity (Shin, 1971) with native ferredoxin I (Hutson et al., 1978) : In addition the preparation catalysed a ferredoxin-dependent oxidation of NADPH.
A feature of particular interest is that sedimentation equilibrium studies in the analytical ultracentrifuge by the method of Yphantis (1964) indicate the enzyme to be of mol.wt. 31500. A similar but somewhat higher molecular weight was found for the single band obtained on sodium dodecyl sulphate/polyacrylamide-gel electrophoresis. This value is close t o that quoted for spinach ferredoxin-NADP+ reductase by Gozzer et al. (1977) , and to the molecular weight of theNADPH diaphorase isolated by Avron & Jagendorf (1956) .
It is not yet clear whether the enzyme from Nostoc strain MAC exists in different (ionic) forms as claimed for spinach ferredoxin-NADP' reductase (Keirns & Wang, 1972; Fredricks & Gehl, 1976; Davis & San Pietro, 1977; Gozzer et at., 1977) .
